Aim: Two major ways to locate the ileocecal valve (ICV) are to look for a thickening or bulge on the ileocecal fold, and the other is the "bow and arrow" method or the "appendix trick". The aim of this study was to determine the accuracy of "bow and arrow" method to locate the ICV during colonoscopy. Patients and Methods: Colonoscopy was performed with the patients in the left lateral position. After cecal intubation had been confirmed, the appendiceal opening was identified, with the curve serving as the bow, an imaginary arrow was placed across the curve toward the appendix lumen. The tip of the imaginary arrow was then followed to confirm if it correlated to the location of the ICV. Results: The "bow and arrow" accurately located the ICV in 105 (76.6%) patients, but failed in 32 (23.4%) patients. The mean age (56.2 ± 13.1 years) of the patients in whom the "bow and arrow" located the ICV was lower than that (62.7 ± 0.9 years) of the patients in whom it failed to locate the ICV. Males, 58 (71.6%) had positive "bow and arrow", while this was observed in 47 (83.9%) females. It correctly located the ICV in 73 (53.3%) of those with thin-lip ICV, 20 (14.6%) of those with volcanic type, and 12 (8.8%) of those with double bulge ICV. Conclusion: The bow and arrow sign could not locate the ICV in all cases in our practice and so where it failed, alternative method should be employed to locate the ICV.
called the 'appendix trick'. This method, in addition, allows easy intubation of the terminal ileum. In this method, the curve of the AO is the bow, while an imaginary arrow drawn in the direction of the appendix lumen tends to point to the ICV. [1] [ Figure 1 ].
The aim of this study was to determine the accuracy of "bow and arrow" method to locate the ICV during colonoscopy.
PAtIents And Methods
All the patients had bowel preparation which consisted of 3 days of liquid diet and oral bisacodyl 30 mg daily, as well as oral normal saline 2 L 12 h apart a day before
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IntroductIon
T he cecum and the anus are the two identifiable landmarks of the colon, which signify visualization of the entire colon. [1] In the cecum, the identifiable landmarks are the ileocecal valve (ICV) and the appendiceal orifice (AO). [1] The identification of the ICV during colonoscopy indicates complete visualization of the entire colon. [1] There are two major ways to locate the ileocecal valve. One way is to look for a thickening or bulge on the ileocecal fold which is the first prominent circular haustral fold, about 5 cm distal to the cecal pole. This is achieved by pulling back about 8-10 cm from the cecal pole, so as to view that ileocecal fold. [1] The other and the more commonly employed way of locating the ICV is the "bow and arrow" method, also the procedure, and 2 L early morning on the day of the procedure.
After taking informed consent, each patient received premedication which consisted of intravenous midazolam 2.5-5 mg and pentazocine 15-30 mg in titrated doses.
Colonoscopy was performed with the patients in the left lateral position using Olympus Exera III video colonoscope (CF 190 L). Cecal intubation was attempted in all the patients. After cecal intubation had been confirmed, the appendiceal opening was identified. Following this, the curve of the appendiceal opening served as the bow, while an imaginary arrow was placed across the curve toward the appendiceal opening. The tip of the imaginary arrow was then followed to confirm if it correlated to the location of the ICV [ Figure 1 ]. If it did not, the ICV was then identified by the other method [ Figure 2 ].
A questionnaire was used to collect demographic and other relevant information from each patient.
In this study, all the procedures were in accordance with the revised Helsinki Declaration (2013) and were approved by the State Research Ethical Review Committee.
results
The data of 137 patients, comprising 81 (59.1%) males and 56 (40.9%) females, were analyzed, giving a male-to-female ratio of 1.4:1. The mean age of the patients was 57.7 ± 12.9 years with a range of 12-87 years.
The most common indications for colonoscopy were hematochezia in 52 (38%), altered bowel habits in 33 (24.1%) and abdominal pain in 25 (18.2%) patients [ Table 1 ].
Analysis of the types of ICV showed that, the most commonly observed type was thin-lip in 93 (67.9%) of our patients. Single bulge type was not observed in any of our patients [ Figure 3 ].
The "bow and arrow" method accurately located the ICV in 105 (76.6%) patients but failed in 32 (23.4%) patients. Further analysis of the results showed that, the mean age (56.2 ± 13.1 years) of the patients in whom the "bow and arrow" located the ICV was lower than the mean age (62.7 ± 0.9 years) of the patients in whom it failed to locate the ICV. The difference in the means of the age of the two groups was statistically significant (P = 0.01) Table 2 .
With respect to gender, 58 (71.6%) of the males had "bow and arrow" accurately locating the ICV, while this was observed in 47 (83.9%) females. However, the gender difference did not attain statistical significance (P = 0.07) Table 2 .
Analysis of the relationship between the types of ICV and the accuracy of "bow and arrow" showed that, this method correctly located the ICV in 73 (53.3%) of those with thin-lip ICV, 20 (14.6%) of those with volcanic type, and 12 (8.8%) of those with double-bulge ICV. There was, however, no significance difference among the different types of ICV (P = 0.29) [ Table 2 ].
dIscussIon
This prospective study has demonstrated that the bow and arrow sign or appendix trick was only able to localize the ICV in 76.6% of cases. Although this sign has been described as an ingenious and usually successful method of both identifying the ICV, as well as intubating the terminal ileum, [2] it was not 100% accurate in this present study.
The finding of our study could be explained by the fact that, the bow and arrow sign works when the angulated appendix is lying bent toward the center of the abdomen, which is the same direction in which the ileum opens into the cecum. Hence, it could be argued that in those patients in whom the bow and arrow sign did not locate the ICV, the angulated appendix was probably lying away from the center of the abdomen.
It has been observed that the appendix is the most variable intra-abdominal organ with respect to its position, peritoneal, and organ relations. [3] [4] [5] [6] These variations in the position of the appendix have been described most importantly in relation to variable symptoms and signs of appendicitis. [7] [8] [9] Its significance in relation to the position of the AO has not been described.
It has also been observed that the bow and arrow sign does not work in patients with previous appendectomy, mobile cecum, and a straight-on appendix. [2] Although in this study, history of appendectomy was not taken from the patients, the AO was identified in all of them during cecal intubation.
This study also revealed that the patients with positive bow and arrow were significantly younger than the other group. This could be explained by the fact that, the shape, position, structure, and size of the cecum and appendix have been found to vary in individuals with different age and sex. [3] This could also explain the predominance of males with positive bow and arrow compared to females, although this was not significant. The fact that more males were recruited into the study compared to females could also be the reason for the predominance of males with positive bow and arrow sign.
Another finding in this study was the predominance of positive bow and arrow sign in those with thin-lip ICV, although this was also not significant. The predominance of thin-lip ICV compared to other types among the patients could explain this observation.
The findings of our study could not be compared with other studies because we were unable to find any study on this particular subject.
conclusIon
The bow and arrow sign could not locate the ICV in all cases in our practice and so where it failed, alternative method should be employed to locate the ICV. However, in all cases, the medial wall of the cecum must be visualized.
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